
















	Using a video game to teach science solves four identified problems. 1) Children are immersed in an ever-increasing world of interactive media. Their social interactions are mediated through video games, social networking web sites, and cell phone communication mediums. This media is rich in content, as well as visual and auditory stimuli. The experience in the classroom however, has not kept up with this media trend. Pencil, paper, books, and blackboard are still the dominant media in most schools. 2) This low tech learning environment is couched in the language of elites: Biological metaphors describe the immune system as a symphony orchestra. The most dramatic AI demonstrations use chess and Jeopardy! games. 3) It is difficult for teachers to provide kinesthetic (hands-on) learning experiences for complex topics such as DNA and genetics. 4) Issues that might generate more interest for under-represented students-- the genetics of race, sickle cell anemia, DNA ancestry tracing, etc.—often do not go beyond static examples. These topics must be integrated into the learning content in new and innovative ways. 	
	Improving methods of teaching Science, technology, engineering and Mathematics (STEM) has received a great deal of attention in the media, as America seeks a new generation of problem solvers. DNA Rockstar is the result of research conducted through the National Science Foundation’s Graduate STEM Fellow GK-12 grant under the direction of Dr. Ron Eglash as an attempt to introduce an interactive multimedia experience to teach concepts such as genetic translation and protein synthesis. By treating each nucleotide base as a note in a song, students learn that a small set of basic building blocks are arranged in varying patterns to create all life on Earth (just as a small set of notes creates all songs). Music is played as students, using a guitar-shaped controller, “play a DNA strand.” 
	As of January of 2011, version 1.0 of DNA Rockstar is a simple reaction-time game with a genetics theme. Educational reading material is placed before the user can access the game. An animated illustration of genetic translation and protein synthesis occur in the background as the player hits buttons that correspond to matching base-pairs. (See Figure 1.) This “sugar coating” of instructional material with a flash-based game is only the first step. At present, learning content and user behavior are not well integrated, but later versions will develop a much richer learning experience.  
	Version 2.0 of DNA Rockstar is in the initial stages of redesign and has a projected completion date of June of 2011. The new version will add several game play features: 1) more songs for a greater variety of game play; 2) better syncing of music and action points; 3) general graphics enhancements; 4) closer visual association between the base pair letters (GACT) and their corresponding pairs within DNA (opposed to the action in the foreground and the DNA animated illustration in the background); 5) reformulating pre-DNA replication/transcription/translation gameplay such that it utilizes open-ended, inquiry-based pedagogies.
	It is this final improvement that is most crucial.  As James Paul Gee has said, “good games give information ‘on demand’ and ‘just in time,’ not out of contexts of actual use or apart from people’s goals, something that happens too often in schools (Gee 2003, P.2).” This means giving the student (player) the information he or she needs in generalized forms, immediately before they must be applied in a specific context. This could include a new interactive mode in which the user must first interact with the different “characters” of nucleotides before going on to “playing” the sequence.  Choosing a band of CTGA would send the player to “replication” mode, CUGA would trigger a “transcription” or “translation” mode.
	All five improvements are opportunities in which the game can leverage children's existing interests in order to bridge cultural differences between scientific communities and their own ethnic backgrounds or youth subculture (Brown 2005; Eglash 1999). By using a familiar game design, students are in a position of power they would normally not find in school.  For those that are unaccustomed or unpracticed in such an activity, the game still provides an alternate discourse in which the are not asked to choose between the two unforgiving cultural milieus of science and middle school.  
	Hands-on activities are recognized by students as particular to science education (Gee 2003). One of the major benefits of DNA Rockstar is that it provides an interactive activity in a subject that is difficult to study in the classroom. Hands-on, open-ended, and inquiry-based learning is particularly effective in closing the achievement gap (Jorgenson 2005).
	DNA Rockstar is meant to be one of several tools available to educators of all kinds, in teaching kids about the basics of DNA structure and function.  The goal of the project is to provide a fun, interactive media experience that takes advantage of students’ existing culturally situated expertise to bridge the achievement gap and provide a hands-on experience in a subject matter that is difficult to model in the classroom.  Version 1.0 has been mildly successful in terms of an end product, but has provided an excellent launching point for a more refined learning tool.  Version 2.0 of DNA Rockstar is set for completion around June of 2011 and will provide an additional level of open-ended inquiry that will enhance the gaming experience as well as the educational content.
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